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Description

TECHNICAL FIELD

[0001] The disclosure relates to the field of wireless
communication technology but is not limited to the field
of wireless communication technology, and provides a
relative positioning method, a terminal, a base station, a
communication device and a storage medium.

BACKGROUND

[0002] With the development of the terminal position-
ing technology, the relative positioning between termi-
nals brings users a good experience in many occasions.
For example, in a large parking lot, a vehicle owner can
quickly locate its vehicle on its cell phone by positioning
between the cell phone and the vehicle. To support a
direct communication between terminals, the sidelink
wireless communication is introduced, in which an inter-
face between the terminals is PC-5.

[0003] In the related art, when the sidelink wireless
communication is performed, the resource for communi-
cation can be multiplexed, and thus severe interference
between transmission channels may occur sometimes,
which may affect data transmission and cause inaccurate
relative positioning.

SUMMARY

[0004] According to a first aspect of the disclosure, a
relative positioning method, applied in a base station, is
provided. The method includes:

sending measurement configuration information;

in which a resource selection scheme for a first ter-
minal to measure a relative position between the first
terminal and a second terminal is determined based
on the measurement configuration information.

[0005] Accordingto a second aspect of the disclosure,
a relative positioning method, applied in a first terminal,
is provided. The method includes:

receiving measurement configuration information;
in which a resource selection scheme for the first
terminal to measure a relative position between the
first terminal and a second terminal is determined
based on the measurement configuration informa-
tion.

[0006] According to a third aspect of the disclosure, a
base station is provided. The base station includes: a
sending module.

[0007] The sending module is configured to send
measurement configuration information.

[0008] A resource selection scheme for a first terminal
to measure a relative position between the first terminal
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and a second terminal is determined based on the meas-
urement configuration information.

[0009] According to a fourth aspect of the disclosure,
aterminal is provided. The terminal includes: a receiving
module.

[0010] The receiving module is configured to receive
measurement configuration information.

[0011] A resource selection scheme for a first terminal
to measure a relative position between the first terminal
and a second terminal is determined based on the meas-
urement configuration information.

[0012] According to a fifth aspect of the disclosure, a
communication device is provided. The communication
device includes:

a processor; and

a memory configured to store instructions executa-
ble by the processor;

in which when the instructions are executed by the
processor, the method of any embodiment of the dis-
closure can be implemented.

[0013] According to a sixth aspect of the disclosure, a
computer storage medium having computer executable
programs stored thereon is provided. When the execut-
able programs are executed, a processor is caused to
implement the method of any embodiment of the disclo-
sure.

[0014] According to the embodiments, the measure-
ment configuration information is sent, in which the re-
source selection scheme for the first terminal to measure
the relative position between the first terminal and the
second terminal is determined based on the measure-
ment configuration information. In this way, the first ter-
minal can determine the resource selection scheme
based on the measurement configuration information,
and measure the relative position between the first ter-
minal and the second terminal based on the resource
selection scheme determined based on the measure-
ment configuration information sent by the base station,
and thus the resource selection scheme is determined
more flexibly. Compared to the fixed resource selection
scheme for measuring the relative position between the
first terminal and the second terminal, the first terminal
can determine the resource selection scheme matching
a current channel condition based on the measurement
configuration information and the current channel condi-
tion for the wireless transmission, which can reduce the
interference between channels caused by multiplexing
the resource and improve the reliability of data transmis-
sion, thereby improving the accuracy of the relative po-
sitioning.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a schematic diagram of a wireless commu-
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nication system.

FIG. 2 is a flowchart of a relative positioning method
according to an exemplary embodiment.

FIG. 3is aschematic diagram of a relative positioning
according to an exemplary embodiment.

FIG. 4 is a flowchart of a relative positioning method
according to an exemplary embodiment.

FIG. 5 is a flowchart of a relative positioning method
according to an exemplary embodiment.

FIG. 6 is a flowchart of a relative positioning method
according to an exemplary embodiment.

FIG. 7 is a flowchart of a relative positioning method
according to an exemplary embodiment.

FIG. 8 is a flowchart of a relative positioning method
according to an exemplary embodiment.

FIG. 9 is a flowchart of a relative positioning method
according to an exemplary embodiment.

FIG. 10is aflowchart of a relative positioning method
according to an exemplary embodiment.

FIG. 11is aflowchart of a relative positioning method
according to an exemplary embodiment.

FIG. 12 is a schematic diagram of a base station
according to an exemplary embodiment.

FIG. 13 is a schematic diagram of a terminal accord-
ing to an exemplary embodiment.

FIG. 14is ablock diagram of a base station according
to an exemplary embodiment.

DETAILED DESCRIPTION

[0016] Reference will now be made in detail to exem-
plary embodiments, examples of which are illustrated in
the accompanying drawings. The following description
refers to the accompanying drawings in which the same
numbers in different drawings represent the same or sim-
ilar elements unless otherwise represented. The imple-
mentations set forth in the following description of exem-
plary embodiments do not represent all implementations
consistent with the disclosure. Instead, they are merely
examples of apparatuses and methods consistent with
aspects related to the disclosure as recited in the ap-
pended claims.

[0017] The terms used in the disclosure are only for
the purpose of describing specific embodiments, and are
not intended to limit the disclosure. The singular forms
of "a" and "the" used in the disclosure and appended
claims are also intended to include plural forms, unless
the context clearly indicates other meanings. It should
also be understood that the term "and/or" as used herein
refers to and includes any or all possible combinations
of one or more associated listed items.

[0018] It should be understood that although the terms
"first", "second", and "third" may be used in this disclosure
to describe various information, the information should
not be limited to these terms. These terms are only used
to distinguish the same type of information from each
other. For example, without departing from the scope of
the disclosure, the first information may also be referred
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to as the second information, and similarly, the second
information may also be referred to as the first informa-
tion. Depending on the context, the term "if as used here-
in can be interpreted as "when", "while" or "in response
to determining".

[0019] For the purpose of simplicity and ease of un-
derstanding, the terms "greater than" and "less than" are
used in this disclosure to characterize a size relation.
However, for those skilled in the art, it can be understood
that the term "greater than" covers the meaning of "great-
er than or equal to" and the term "less than" covers the
meaning of "less than or equal to".

[0020] FIG. 1isaschematicdiagram of awireless com-
munication system. As shown in FIG. 1, the wireless com-
munication system is a communication system based on
the cellular mobile communication technology, and the
wireless communication system may include: a plurality
of UEs 110 and a plurality of base stations 120.

[0021] The UE 110 may be adevice that provides voice
and/or data connectivity to a user. The UE 110 may com-
municate with one or more core networks via a Radio
Access Network (RAN). The UE 110 may be an Internet
of Things (loT) UE, such as a sensor device, a mobile
phone (or "cellular" phone) and a computer with the loT
UE. The UE 110 may be a fixed, portable, pocket, hand-
held, built-in computer or a vehicle-mounted device, such
as, a Station (STA), a subscriber unit, a subscriber sta-
tion, a mobile station, a mobile, a remote station, an ac-
cess point, aremote terminal, an access terminal, a user
terminal, a user agent, a user device, or a UE. Alterna-
tively, the UE 110 may also be an Unmanned Aerial Ve-
hicle (UAV) device. Alternatively, the UE 110 may also
be a vehicle-mounted device, such as, an Engine Control
Unit (ECU) with a wireless communication function, and
a wireless communication device connected to the ECU.
Alternatively, the UE 110 may also be a roadside device,
such as, a street light, a signal light, or other roadside
devices with a wireless communication function.

[0022] The base station 120 may be a network-side
device in awireless communication system. The wireless
communication system may be the 4th generation (4G)
mobile communication system, also known as a Long
Term Evolution (LTE) system. Alternatively, the wireless
communication system may also be the 5th generation
(5G) mobile communication system, also known as a
New Radio (NR) system or 5G NR system. Alternatively,
the wireless communication system may also be a next-
generation system of the 5G system. The access network
in the 5G system may be called New Generation-Radio
Access Network (NG-RAN).

[0023] The base station 120 may be an evolved base
station (eNB) in the 4G system. Alternatively, the base
station 120 may also be a base station (gNB) that adopts
a centralized distributed architecture in the 5G system.
When the base station 120 adopts a centralized distrib-
uted architecture, it generally includes a Central Unit
(CU) and at least two Distributed Units (DUs). The CU is
provided with protocol stacks of a Packet Data Conver-
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gence Protocol (PDCP) layer, a Radio Link Control (RLC)
layer, and a Media Access Control (MAC) layer. A phys-
ical (PHY) layer protocol stack is set in the DU, and the
specific implementation manner of the base station 120
is not limited in this embodiment of the disclosure.
[0024] A wireless connection can be established be-
tween the base station 120 and the terminal 110 through
a radio interface. In different embodiments, the radio in-
terface is a radio interface based on the 4G standard.
Alternatively, the radio interface is aradio interface based
on the 5G standard, such as, a NR. Alternatively, the
radio interface may also be a radio interface based on a
next generation of the 5G standard.

[0025] In some embodiments, an End to End (E2E)
connection may also be established between the termi-
nals 11, for example, scenes of vehicle to vehicle (V2V)
communication, Vehicle to Infrastructure (V2I) commu-
nication and Vehicle to Pedestrian (V2P) communication
in a Vehicle to everything (V2X) communication.

[0026] The above UE can be considered as the termi-
nal device of the following embodiments.

[0027] Insomeembodiments,the above wireless com-
munication system may also include a network manage-
ment device 130.

[0028] A plurality of the base stations 120 are connect-
ed to the network management device 130 respectively.
The network management device 130 may be a core
network device in the wireless communication system.
For example, the network management device 130 may
be a Mobility Management Entity (MME) in an Evolved
Packet Core (EPC). Alternatively, the network manage-
ment device may also be other core network devices,
such as a Serving GateWay (SGW), a Public Data Net-
work GateWay (PGW), a Policy and Charging Rules
Function (PCRF) or a Home Subscriber Server (HSS).
The implementation form of the network management
device 130 is not limited in this embodiment of the dis-
closure.

[0029] To facilitate the understanding of any embodi-
ment of the disclosure, the relative positioning between
the terminals is described firstly.

[0030] There are two modes to allocate the resource
when transmitting data on a sidelink. The first mode is
network dynamic scheduling, and the second mode is
using the terminal to randomly select a resource in a po-
sitioning resource pool broadcasted by the network. In
the first mode, the network dynamically allocates the re-
source for transmitting on the sidelink to the terminal
based on the report of the terminal. In the second mode,
the terminal randomly selects the resource for transmit-
ting from a positioning resource pool broadcasted by the
network or a pre-configured positioning resource pool.
For the network dynamic scheduling mode, the resource
is uniformly allocated by the base station. In this way, the
resource can be scheduled based on a scheduling algo-
rithm, which can reduce the interference between differ-
ent terminals caused by the resource collision.

[0031] Inanembodiment, when the relative positioning
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between terminals is performed, the sidelink is used for
the wireless communication. In the sidelink wireless com-
munication, when the terminal randomly selects the com-
munication resource, the resource collision caused by
multiplexing the resource may occur when multiple ter-
minals use the resource for the sidelink communication
at the same time, and thus signal interference between
transmission channels may occur, which may affect the
data transmission and finally cause inaccurate relative
positioning. To address the above resource collision
problem, a backoff mechanism can be introduced, to re-
duce the occurrence of this kind of situation. The backoff
mechanism includes resource reservation, resource res-
ervation awareness and Listen Before Talk (LBT).
[0032] Inanembodiment, when performingtherelative
positioning between terminals, a start terminal sends an
initial ranging signal to a feedback terminal, and after the
initial ranging signal is received, a feedback terminal
sends a feedback ranging signal to the start terminal.
Upon reception of the feedback ranging signal, the start
terminal calculates a relative distance between the two
terminals based on a time difference between a sending
time of the initial ranging signal and a receiving time of
the feedback ranging signal. The terminal can calculate
a relative angle by measuring an Angle of Arrival (AOA)
of the ranging signal. The relative positioning between
terminalsis performed based on the relative distance and
the relative angle.

[0033] Since the resource used for the sidelink com-
munication are operators’ licensed frequencies, the re-
source will be multiplexed, and thus the network needs
to be able to control the terminals to use the resource in
order, to reduce the interference between channels dur-
ing the wireless communication.

[0034] FIG. 2 is a flowchart of a relative positioning
method according to an exemplary embodiment. The
method is applied in a base station, and the method in-
cludes the following steps.

[0035] Atstep21, measurementconfiguration informa-
tion is sent.

[0036] A resource selection scheme for a first terminal
to measure a relative position between the first terminal
and a second terminal is determined based on the meas-
urement configuration information.

[0037] The first terminal and the second terminal may
be, but are not limited to, cell phones, wearable devices,
vehicle-mounted terminals, Road Side Units (RSUs),
smart home terminals, industrial sensing devices and/or
medical devices.

[0038] The base station is an interface device for the
terminal to access the network. The base station can be
various types of base stations, such as, a base station
for the 3th Generation (3G) mobile communication net-
work, a base station for the 4th Generation (4G) mobile
communication network, a base station for the 5th Gen-
eration (5G) mobile communication network, or other
evolved base stations.

[0039] In an embodiment, measuring the relative po-
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sition between the first terminal and the second terminal
may be measuring a distance between the first terminal
and the second terminal and/or an AOA of the second
terminal relative to the first terminal. For example, as
shown in FIG. 3, measuring the relative position between
cell phone A and cell phone B may be measuring a dis-
tance d between the cell phone A and the cell phone B
and a relative angle a of the cell phone B relative to the
cell phone A.

[0040] In an embodiment, the sidelink wireless com-
munication is used to measure the relative position be-
tween the first terminal and the second terminal.

[0041] In an embodiment, as shown in FIG. 3, the first
terminal is terminal A and the second terminal is terminal
B. When performing the relative positioning between the
terminal A and the terminal B, during the sidelink wireless
communication, the start terminal A initiates an initial
ranging signal to the feedback terminal B, and after the
initial ranging signal is received, the feedback terminal B
sends a feedback ranging signal to the start terminal A.
The start terminal A calculates a relative distance d be-
tween the terminal A and the terminal B based on a time
difference between a sending time of the initial ranging
signal and a receiving time of the feedback ranging sig-
nal, and the terminal A calculates a relative angle o by
measuring the AOA of the feedback ranging signal, and
the relative positioning between the terminal A and the
terminal B is performed based on the relative distance d
and the relative angle a. The relative position between
the first terminal A and the second terminal B is deter-
mined.

[0042] In an embodiment, when the first terminal and
the second terminal need to carry out the sidelink wireless
communication to realize the relative positioning, the re-
source for carrying out the sidelink wireless communica-
tion can be obtained by the first terminal by sending a
resource acquisition request to the base station. The
base station can carry out a unified resource scheduling
in response to resource acquisition requests of different
terminals, and allocate different resources to different ter-
minals, which can reduce the interference of the wireless
communication when the different terminals use the
same resource atthe same time and ensure the accuracy
of the relative positioning.

[0043] Inanembodiment, the base station may broad-
cast a positioning resource pool to the terminal, and the
terminal may randomly select a resource in the position-
ing resource pool broadcasted by the network for the
sidelink wireless communication, to realize the relative
positioning. In another embodiment, the positioning re-
source pool can be pre-configured, and the terminal can
randomly select a resource in the pre-configured posi-
tioning resource pool for the sidelink wireless communi-
cation, to realize the relative positioning.

[0044] In an embodiment, in order to reduce the re-
source collision when the terminals randomly select the
resource for the sidelink wireless communication, the
backoff mechanism can be started. The backoff mecha-
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nismincludes resource reservation, resource reservation
awareness and LBT.

[0045] In an embodiment, the first terminal uses the
resource randomly selected from the positioning re-
source poolfirstly for the sidelink wireless communication
for the relative positioning. When a channel quality of the
sidelink wireless communication using the resource ran-
domly selected from the positioning resource pool by the
first terminal is less than a preset threshold value, the
first terminal sends an acquisition request for the sidelink
wireless communication resource for the relative posi-
tioning to the base station. After receiving the acquisition
request, the base station schedules resource based on
a scheduling instruction in response to the acquisition
request, sothat the firstterminal can measure the relative
position by the sidelink wireless communication mode.
Since the resource is scheduled uniformly, the base sta-
tion can schedule the resource based on a unified re-
source scheduling algorithm, which can reduce the inter-
ference between different terminals caused by the re-
source collision during the sidelink wireless communica-
tion, improve the channel communication quality, and en-
sure the accuracy of the relative positioning.

[0046] In an embodiment, in response to a Radio Re-
source Control (RRC) connection between the first ter-
minal and the base station, when a sidelink wireless com-
munication between the first terminal and the second ter-
minal is performed, the base station schedules the re-
source for the sidelink wireless communication. In this
way, since the resource is scheduled uniformly, the base
station can timely reduce the interference between trans-
mission channels caused by the resource collision be-
tween different terminals during the sidelink wireless
communication for relative positioning, and thus the
channel communication quality is improved and the ac-
curacy of the relative positioning can be guaranteed.
[0047] In an embodiment, in the areas with a low de-
ployment density of base stations (e.g., mountains,
oceans), the resource used by the terminal for the sidelink
wireless communication for relative positioning is select-
ed from the pre-configured positioning resource pool. In
this way, the sidelink communication is possible even
when there is no resource scheduled by the base station
for the sidelink wireless communication.

[0048] In an embodiment, the base station sends the
measurement configuration information by a broadcast
message. Alternatively, the base station sends the meas-
urement configuration information by a RRC reconfigu-
ration message. Therefore, the measurement configura-
tion information is sent by the existing broadcast mes-
sage or the RRC reconfiguration message, which im-
proves the signaling compatibility of the broadcast mes-
sage or the RRC reconfiguration message.

[0049] Inanembodiment,inresponse toan acquisition
request for the configuration information from the first
terminal, the base station sends the measurement con-
figuration information to the first terminal in response to
the acquisition request.
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[0050] In an embodiment, when an application for the
relative positioning is started, the first terminal sends the
acquisition request for the configuration information to
the base station, and upon reception of the acquisition
request, the base station sends the measurement con-
figuration information to the first terminal in response to
the acquisition request.

[0051] In an embodiment, when it is detected that the
channel quality of the sidelink for the relative positioning
is less than the preset threshold value, the first terminal
sends the acquisition request for the configuration infor-
mation to the base station, and upon reception of the
acquisition request, the base station sends the measure-
ment configuration information to the first terminal in re-
sponse to the acquisition request.

[0052] In an embodiment, in response to a RRC con-
nection between the first terminal and the base station,
the base station sends the measurement configuration
information to the first terminal. In this way, the first ter-
minal can obtain the resource selection scheme for
measuring the relative position between the first terminal
and the second terminal by the sidelink wireless commu-
nication mode in time.

[0053] As to the resource selection scheme, the re-
source for the sidelink wireless communication may be
randomly selected from the preset positioning resource
pool for measuring the relative position. Alternatively, the
resource for the sidelink wireless communication is
scheduled base on the scheduling instruction for meas-
uring the relative position.

[0054] In an embodiment, the base station can config-
ure the resource selection scheme for measuring the rel-
ative position based on the measurement configuration
information that the first terminal randomly selects the
resource for the sidelink wireless communication from
the preset positioning resource pool.

[0055] In an embodiment, the base station can config-
ure the resource selection scheme for measuring the rel-
ative position based on the measurement configuration
information that the first terminal uses the resource for
the sidelink wireless communication scheduled by the
base station.

[0056] In an embodiment, the measurement configu-
ration information includes:

a type parameter of a reference signal; and
athreshold value of a signal strength of the reference
signal associated with the resource selection
scheme.

[0057] In an embodiment, the resource selection
scheme is determined by the first terminal based on a
relation between the signal strength of the reference sig-
nal measured and the threshold value.

[0058] Atypeindicated by the type parameterincludes
at least one of:

a downlink reference signal of a base station; and
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a reference signal for a sidelink communication be-
tween the first terminal and a third terminal.

[0059] The downlink reference signal of the base sta-
tion may include a Synchronization Signal and PBCH
block (SSB) reference signal and a Channel-State Infor-
mation Reference Signal (CSI-RS).

[0060] The RS forthe sidelink communication between
the first terminal and the third terminal may include a
signal on a sidelink broadcast channel of the PHY layer,
a Demodulation Reference Signal (DMRS) and a CSI-
RS.

[0061] Inanembodiment, since the downlink RS of the
base station is transmitted on the communication link be-
tween the base station and the terminal, and the RS be-
tween terminals is transmitted on the sidelink, the RS
can be divided into at least two types according to the
types of the transmission link.

[0062] In another embodiment, the RS can be divided
into different types based on a sequence corresponding
to the RS. For example, a RS using a synchronization
sequence and a DMRS using a demodulation reference
sequence belong to different types of RSs.

[0063] In an embodiment, the measurement configu-
ration information further includes: a measurement type
of the signal strength of the RS.

[0064] The measurement types include one of: a RS
Receiving Power (RSRP), a RS Receiving Quality
(RSRQ), and a Channel Quality Indicator (CQl).

[0065] In an embodiment, the measurement configu-
ration information includes a first threshold value and a
second threshold value. In response to a signal strength
of the downlink RS of the base station measured based
on the measurement configuration information being less
than the first threshold value and a signal strength of the
RS for the sidelink communication between the first ter-
minal and the third terminal being less than the second
threshold value, a resource for measuring the relative
position between the first terminal and the second termi-
nal is determined from the preset positioning resource
pool. Since the signal strength of the downlink RS of the
base station measured based on the measurement con-
figuration information is less than the first threshold value
and the signal strength of the RS for the sidelink com-
munication between the first terminal and the third termi-
nal is less than the second threshold value, the first ter-
minal may be less interfered when randomly selecting
the resource for the sidelink communication. The first ter-
minal obtains the resource for measuring the relative po-
sition between the first terminal and the second terminal
from the preset positioning resource pool, which has less
delay compared to obtaining the resource based on the
acquisition request, and can reduce the resource colli-
sion and ensure the accuracy of the relative positioning.
[0066] In an embodiment, in response to the signal
strength of the downlink RS of the base station measured
based on the measurement configuration information be-
ing greater than the first threshold value or the signal
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strength of the RS for the sidelink communication be-
tween the first terminal and the third terminal being great-
er than the second threshold value, the resource for
measuring the relative position between the first terminal
and the second terminal scheduled by the base station
based on the scheduling instruction is determined. Alter-
natively, in response to the signal strength of the downlink
RS of the base station measured based on the measure-
ment configuration information being greater than the first
threshold value or the signal strength of the RS for the
sidelink communication between the first terminal and
the third terminal being greater than the second threshold
value, the backoff mechanism is started and the resource
for measuring the relative position between the first ter-
minal and the second terminal is determined from the
preset positioning resource pool.

[0067] In response to the signal strength of the down-
link RS of the base station being greater than the first
threshold value or the signal strength of the RS for the
sidelink communication between the first terminal and
the third terminal being greater than the second threshold
value, the first terminal may be great interfered when
randomly selecting the resource for the sidelink commu-
nication. At this point, the resource for measuring the
relative position between the first terminal and the second
terminal scheduled by the base station based on the
scheduling instruction is determined. Since the resource
is scheduled uniformly, the base station can schedule
the resource based on the unified resource scheduling
algorithm, which can reduce the interference between
different terminals caused by the resource collision dur-
ing the sidelink wireless communication, improve the
channel communication quality, and ensure the accuracy
of the relative positioning. The backoff mechanism is
started and the resource for measuring the relative po-
sition between the first terminal and the second terminal
is determined from the preset positioning resource pool.
The backoff mechanism can reduce the interference be-
tween differentterminals caused by the resource collision
during the sidelink wireless communication, improve the
channel communication quality, and ensure the accuracy
of the relative positioning.

[0068] In an embodiment, the measurement configu-
ration information includes the first threshold value. In
response to the signal strength of the downlink RS of the
base station measured based on the measurement con-
figuration information being less than the first threshold
value, the resource used to measure the relative position
between the first terminal and the second terminal is de-
termined from the preset positioning resource pool.
[0069] Since the signal strength of the downlink RS of
the base station is less than the first threshold value, the
first terminal may be less interfered when randomly se-
lecting the resource for the sidelink communication. The
first terminal obtains the resource for measuring the rel-
ative position between the first terminal and the second
terminal from the preset positioning resource pool, which
has less delay compared to obtaining the resource based
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on the acquisition request, and can reduce the resource
collision, improve the channel communication quality,
and ensure the accuracy of the relative positioning.
[0070] In an embodiment, in response to the signal
strength of the downlink RS of the base station measured
based on the measurement configuration information be-
ing greater than the first threshold value, the resource
for measuring the relative position between the first ter-
minal and the second terminal scheduled by the base
station based on the scheduling instruction is deter-
mined. Alternatively, in response to the signal strength
of the downlink RS of the base station measured based
on the measurement configuration information being
greater than the first threshold value, the backoff mech-
anism is started and the resource for measuring the rel-
ative position between the first terminal and the second
terminal is determined from the preset positioning re-
source pool.

[0071] Since the signal strength of the downlink RS of
the base station is greater than the first threshold value,
the first terminal may be great interfered when randomly
selecting the resource for the sidelink communication. At
this point, the resource for measuring the relative position
between the first terminal and the second terminal sched-
uled by the base station based on the scheduling instruc-
tion is determined. Since the resource is scheduled uni-
formly, the base station can schedule the resource based
on the unified resource scheduling algorithm, which can
reduce the interference between different terminals
caused by the resource collision during the sidelink wire-
less communication, improve the channel communica-
tion quality, and ensure the accuracy of the relative po-
sitioning. The backoff mechanism is started and the re-
source for measuring the relative position between the
first terminal and the second terminal is determined from
the preset positioning resource pool. The backoff mech-
anism can reduce the interference between different ter-
minals caused by the resource collision during the side-
link wireless communication, improve the channel com-
munication quality, and ensure the accuracy of the rela-
tive positioning.

[0072] In an embodiment, the measurement configu-
ration information includes the second threshold value.
Inresponse to the signal strength of the RS for the sidelink
communication between the first terminal and the third
terminal measured based on the measurement configu-
ration information being less than the second threshold
value, the resource for measuring the relative position
between the first terminal and the second terminal is de-
termined from the preset positioning resource pool.
[0073] Since the measured signal strength of the RS
for the sidelink communication between the first terminal
and the third terminal is less than the second threshold
value, the first terminal is less interfered when randomly
selecting the resource for the sidelink communication,
and the resource used to measure the relative position
between the first terminal and the second terminal is de-
termined from the preset positioning resource pool, which
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has less delay compared to obtaining the resource based
on the acquisition request, and can reduce the resource
collision, and ensure the accuracy of the relative posi-
tioning.

[0074] In an embodiment, in response to the signal
strength of the RS for the sidelink communication be-
tween the first terminal and the third terminal measured
based on the measurement configuration information be-
ing greater than the second threshold value, the resource
for measuring the relative position between the first ter-
minal and the second terminal scheduled by the base
station based on the scheduling instruction is deter-
mined. Alternatively, in response to the signal strength
of the RS for the sidelink communication between the
first terminal and the third terminal measured based on
the measurement configuration information being great-
er than the second threshold value, the backoff mecha-
nism is started and the resource for measuring the rela-
tive position between the first terminal and the second
terminal is determined from the preset positioning re-
source pool.

[0075] When the signal strength of the downlink RS of
the base station or the measured signal strength of the
RS for the sidelink communication between the first ter-
minal and the third terminal is greater than the second
threshold value, the first terminal may be great interfered
when randomly selecting the resource for the sidelink
communication. At this point, the resource for measuring
the relative position between the first terminal and the
second terminal scheduled by the base station based on
the scheduling instruction is determined. Since the re-
source is scheduled uniformly, the base station can
schedule the resource based on the unified resource
scheduling algorithm, which can reduce the interference
between different terminals caused by the resource col-
lision during the sidelink wireless communication, im-
prove the channel communication quality, and ensure
the accuracy of the relative positioning. The backoff
mechanism is started and the resource for measuring
the relative position between the first terminal and the
second terminal is determined from the presetpositioning
resource pool. The backoff mechanism can reduce the
interference between different terminals caused by the
resource collision during the sidelink wireless communi-
cation, improve the channel communication quality, and
ensure the accuracy of the relative positioning.

[0076] In an embodiment, the first terminal can deter-
mine the resource selection scheme based on the meas-
urement configuration information, and measure the rel-
ative position between the first terminal and the second
terminal according to the resource selection scheme de-
termined based on the measurement configuration infor-
mation sent by the base station, and the resource selec-
tion scheme is determined more flexibly. Compared to
the way of using the fixed resource selection scheme to
measure the relative position between the first terminal
and the second terminal, the first terminal can determine
the resource selection scheme matching the current
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channel situation based on the measurement configura-
tion information and the current channel situation for the
wireless transmission, which can reduce the interference
between channels caused by multiplexing the resource
and improve the reliability of data transmission, thereby
improving the accuracy of relative positioning.

[0077] In an embodiment, the first threshold value is
less than the second threshold value, and thus the signal
strength of the downlink RS of the base station is more
likely to be greater than the first threshold value. In this
way, the first terminal can timely determine the resource
for measuring the relative position between the first ter-
minal and the second terminal scheduled by the base
station based on the scheduling instruction. Since the
resource is scheduled uniformly, the base station can
schedule the resource based on the unified resource
scheduling algorithm, which can reduce the interference
between different terminals caused by the resource col-
lision during the sidelink wireless communication, im-
prove the channel communication quality between the
base station and the terminal, and ensure the reliability
of data transmission between the base station and the
terminal.

[0078] In an embodiment, the measurement configu-
ration information includes the threshold value, in which
the threshold value is associated with a terminal attribute,
and a terminal using the threshold value is determined
based on the terminal attribute.

[0079] The terminal attribute can be pre-configured.
Different terminal attributes correspond to different
threshold values. For example, if the terminal attribute is
A, the corresponding threshold value is set to a. If the
terminal attribute is B, the corresponding threshold value
is setto b.

[0080] In an embodiment, the terminal attribute in-
cludes: a cell area where the terminal is located and/or
a power level for transmitting a signal by the terminal.
[0081] The threshold value is for terminals located in
the cell area, and/or, the threshold value is for terminals
transmitting signals with the power level.

[0082] In an embodiment, the terminal attribute in-
cludes the cell area where the terminal is located. The
threshold value is determined based on the cell area
where the first terminal is located. Since the channel en-
vironments of different cell areas are different, the thresh-
old value is determined based on the cell area where the
first terminal is located, which makes the threshold value
more consistent with the channel condition and can better
satisfy the needs of determining the resource selection
scheme.

[0083] In an embodiment, the terminal attribute in-
cludes the power level for transmitting a signal by the
terminal. The threshold value can be determined based
on the power level for transmitting a signal by the first
terminal. Since a change of the channel environment
brings different interferences to the first terminal with dif-
ferent transmitting powers, the threshold value is deter-
mined based on the power level for transmitting a signal
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by the first terminal, which makes the setting of the
threshold value more realistic and can better satisfy the
needs of determining the resource selection scheme.
[0084] In an embodiment, there may be multiple
threshold values; in which

different cell areas are associated with different
threshold values;

and/or,

different power levels are associated with different
threshold values.

[0085] As shown in Table 1, a threshold value 1 is as-
sociated with a cell area A, a threshold value 2 is asso-
ciated with a cell area B, and a threshold value 3 is as-
sociated with a cell area C. The first terminal can deter-
mine the threshold value to be used in determining the
resource selection scheme after determining the area
where the first terminal is located. For example, when
the first terminal determines that the first terminal is lo-
cated in the cell area A, the threshold value 1 can be
determined to be used in determining the resource se-
lection scheme.

Table 1
threshold value cell area
threshold value 1 | cellarea A
threshold value 2 | cellareaB
threshold value 3 | cellareaC

[0086] As shown in Table 2, a threshold value 1 is as-
sociated with a power level A, a threshold value 2 is as-
sociated with a power level B, and a threshold value 3 is
associated with a power level C. The first terminal can
determine the threshold value to be used in determining
the resource selection scheme after determining the
power level for transmitting a signal by the first terminal.
For example, when the first terminal determines that the
power level for transmitting a signal by the first terminal
is power level A, the threshold value 1 can be determined
to be used in determining the resource selection scheme.

Table 2

threshold value power level

threshold value 1 | power level A

threshold value 2 | power level B

threshold value 3 | power level C

[0087] AsshowninFIG. 4, arelative positioning meth-
od, applied to a first terminal, is provided in this embod-
iment. The method includes the following steps.

[0088] Atstep41, measurementconfigurationinforma-
tion is received.
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[0089] A resource selection scheme for a first terminal
to measure a relative position between the first terminal
and a second terminal is determined based on the meas-
urement configuration information.

[0090] The first terminal and the second terminal may
be, but are not limited to, cell phones, wearable devices,
vehicle-mounted terminals, RSUs, smart home termi-
nals, industrial sensing devices and/or medical devices.
[0091] The base station is an interface device for the
terminal to access the network. The base station can be
various types of base stations, such as, a base station
for the 3G mobile communication network, a base station
for the 4G mobile communication network, a base station
for the 5G mobile communication network, or other
evolved base stations.

[0092] In an embodiment, measuring the relative po-
sition between the first terminal and the second terminal
may be measuring a distance between the first terminal
and the second terminal and/or an AOA of the second
terminal relative to the first terminal. For example, as
shown in FIG. 3, measuring the relative position between
cell phone A and cell phone B may be measuring a dis-
tance d between the cell phone A and the cell phone B
and a relative angle o of the cell phone B relative to the
cell phone A.

[0093] In an embodiment, the sidelink wireless com-
munication is used to measure the relative position be-
tween the first terminal and the second terminal.

[0094] In an embodiment, as shown in FIG. 3, the first
terminal is terminal A and the second terminal is terminal
B. When performing the relative positioning between the
terminal A and the terminal B, during the sidelink wireless
communication, the start terminal A initiates an initial
ranging signal to the feedback terminal B, and after the
initial ranging signal is received, the feedback terminal B
sends a feedback ranging signal to the start terminal A.
The start terminal A calculates the relative distance d
between the terminal A and the terminal B based on the
time difference between the sending time of the initial
ranging signal and the receiving time of the feedback
ranging signal, and the terminal A calculates the relative
angle o by measuring the AOA of the feedback ranging
signal, and the relative positioning between the terminal
A and the terminal B is performed based on the relative
distance d and the relative angle a.. The relative position
between the first terminal A and the second terminal B
is determined.

[0095] In an embodiment, when the first terminal and
the second terminal need to carry out the sidelink wireless
communication to realize the relative positioning, the re-
source for the sidelink wireless communication can be
obtained by sending the acquisition request to the base
station. The base station can carry out the unified re-
source scheduling in response to the resource acquisi-
tion requests of different terminals, and allocate different
resources to different terminals, which can reduce the
interference of wireless communication when the differ-
ent terminals use the same resource at the same time
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and ensure the accuracy of the relative positioning.
[0096] In anembodiment, the base station may broad-
cast the positioning resource pool to the terminal, and
the terminal may randomly select the resource in the po-
sitioning resource pool broadcasted by the network for
the sidelink wireless communication, to realize the rela-
tive positioning. In another embodiment, the positioning
resource pool can be pre-configured, and the terminal
can randomly select a resource in the pre-configured po-
sitioning resource pool for the sidelink wireless commu-
nication, to realize the relative positioning.

[0097] In an embodiment, in order to reduce the re-
source collision when the terminals randomly select the
resource for the sidelink wireless communication, the
backoff mechanism can be started. The backoff mecha-
nismincludes resource reservation, resource reservation
awareness and LBT.

[0098] In an embodiment, the first terminal uses the
resource randomly selected from the positioning re-
source pool firstly for the sidelink wireless communication
for the relative positioning. When the channel quality of
the sidelink wireless communication using the resource
randomly selected from the positioning resource pool by
the first terminal is less than the preset threshold value,
the first terminal sends the acquisition request for the
sidelink wireless communication resource for the relative
positioning to the base station. After receiving the acqui-
sition request, the base station schedules the resource
based on the scheduling instruction in response to the
acquisition request, so that the first terminal can measure
the relative position by the sidelink wireless communica-
tion mode. Since the resource is scheduled uniformly,
the base station can schedule the resource based on the
unified resource scheduling algorithm, which can reduce
the interference between different terminals caused by
the resource collision during the sidelink wireless com-
munication, improve the channel communication quality,
and ensure the accuracy of the relative positioning.
[0099] Inanembodiment,inresponse tothe RRC con-
nection between the first terminal and the base station,
when the sidelink wireless communication between the
first terminal and the second terminal is performed, the
base station schedules the resource for the sidelink wire-
less communication. In this way, since the resource is
scheduled uniformly, the base station can timely reduce
the interference between transmission channels caused
by the resource collision between different terminals dur-
ing the sidelink wireless communication for relative po-
sitioning, and thus the channel communication quality is
improved and the accuracy of the relative positioning can
be guaranteed.

[0100] In an embodiment, in the areas with a low de-
ployment density of base stations (e.g., mountains,
oceans), the resource used by the first terminal for the
sidelink wireless communication for relative positioning
is selected randomly from the pre-configured positioning
resource pool. In this way, the sidelink communication is
possible even when there is no resource scheduled by
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the base station for the sidelink wireless communication.
[0101] In an embodiment, the first terminal receives
the measurement configuration information broadcasted
by the base station. Alternatively, the first terminal re-
ceives the measurement configuration information sent
from the base station in the RRC reconfiguration mes-
sage. Therefore, the measurement configuration infor-
mation is sent by the existing broadcast message or the
RRC reconfiguration message, which improves the sig-
naling compatibility of the broadcast message orthe RRC
reconfiguration message.

[0102] In an embodiment, , the first terminal receives
the measurement configuration information sent from the
base station in response to the acquisition request for
the configuration information from the first terminal.
[0103] Inanembodiment, when the application for the
relative positioning is started, the first terminal sends the
acquisition request for the configuration information to
the base station, and upon reception of the acquisition
request, the base station sends the measurement con-
figuration information to the first terminal in response to
the acquisition request.

[0104] In an embodiment, when it is detected that the
channel quality of the sidelink for the relative positioning
is less than the preset threshold value, the first terminal
sends the acquisition request for the configuration infor-
mation to the base station, and upon reception of the
acquisition request, the base station sends the measure-
ment configuration information to the first terminal in re-
sponse to the acquisition request.

[0105] Inanembodiment, in response to the RRC con-
nection between the first terminal and the base station,
the first terminal receives the measurement configuration
information sent by the base station to the first terminal.
In this way, the first terminal can obtain the resource se-
lection scheme for measuring the relative position be-
tween the first terminal and the second terminal by the
sidelink wireless communication mode in time.

[0106] As to the resource selection scheme, the re-
source for the sidelink wireless communication may be
randomly selected from the preset positioning resource
pool for measuring the relative position. Alternatively, the
resource for the sidelink wireless communication is
scheduled base on the scheduling instruction for meas-
uring the relative position.

[0107] In an embodiment, the base station can config-
ure the resource selection scheme for measuring the rel-
ative position based on the measurement configuration
information that the first terminal randomly selects the
resource for the sidelink wireless communication from
the preset positioning resource pool . The first terminal
determines the resource for the sidelink wireless com-
munication randomly selected from the preset position-
ing resource pool based on the measurement configura-
tion information as the resource selection scheme for
measuring the relative position.

[0108] Inan embodiment, the base station can config-
ure the resource selection scheme for measuring the rel-



19 EP 4 184 967 A1 20

ative position based on the measurement configuration
information that the first terminal uses the resource for
the sidelink wireless communication scheduled by the
base station based on the scheduling instruction. Based
on the measurement configuration information, the first
terminal determines the resource selection scheme for
measuring the relative position by using the resource for
the sidelink wireless communication scheduled by the
base station based on the scheduling instruction.
[0109] In an embodiment, the measurement configu-
ration information includes:

a type parameter of a RS; and
a threshold value of a signal strength of the RS as-
sociated with the resource selection scheme.

[0110] In an embodiment, the resource selection
scheme is determined by the first terminal based on the
relation between the signal strength of the RS measured
and the threshold value.

[0111] The type indicated by the type parameter in-
cludes at least one of:

a downlink RS of a base station; and
a RS for a sidelink communication between the first
terminal and a third terminal.

[0112] The downlink RS of the base station may in-
clude a SSB RS and a CSI-RS.

[0113] TheRS forthe sidelink communication between
the first terminal and the third terminal may include a
signal on a sidelink broadcast channel of the PHY layer,
a DMRS and a CSI-RS.

[0114] Inanembodiment, since the downlink RS of the
base station is transmitted on the communication link be-
tween the base station and the terminal, and the RS be-
tween terminals is transmitted on the sidelink, the RS
can be divided into at least two types according to the
types of the transmission link.

[0115] In another embodiment, the RS can be divided
into different types based on the sequence correspond-
ing to the RS. For example, a RS using a synchronization
sequence and a DMRS using a demodulation reference
sequence belong to different types of RSs.

[0116] In an embodiment, the measurement configu-
ration information further includes: a measurement type
of the signal strength of the RS.

[0117] The measurement types include one of: a
RSRP, a RSRQ, and a CQl.

[0118] In an embodiment, the measurement configu-
ration information includes the threshold value, in which
the threshold value is associated with a terminal attribute,
and a terminal using the threshold value is determined
based on the terminal attribute.

[0119] The terminal attribute can be pre-configured.
Different terminal attributes correspond to different
threshold values. For example, if the terminal attribute is
A, the corresponding threshold value is set to a. If the
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terminal attribute is B, the corresponding threshold value
is setto b.

[0120] In an embodiment, the terminal attribute in-
cludes: a cell area where the terminal is located and/or
a power level for transmitting a signal by the terminal.
[0121] The threshold value is for terminals located in
the cell area, and/or, the threshold value is for terminals
transmitting signals with the power level.

[0122] In an embodiment, the terminal attribute in-
cludes the cell area where the terminal is located. The
threshold value is determined based on the cell area
where the first terminal is located. Since the channel en-
vironments of different cell areas are different, the thresh-
old value is determined based on the cell area where the
first terminal is located, which makes the threshold value
more consistent with the channel condition and can better
satisfy the needs of determining the resource selection
scheme.

[0123] In an embodiment, the terminal attribute in-
cludes the power level for transmitting a signal by the
terminal. The threshold value can be determined based
on the power level for transmitting a signal by the first
terminal. Since a change of the channel environment
brings different interferences to the first terminal with dif-
ferent transmitting powers, the threshold value is deter-
mined based on the power level for transmitting a signal
by the first terminal, which makes the setting of the
threshold value more realistic and can better satisfy the
needs of determining the resource selection scheme.
[0124] In an embodiment, there may be multiple
threshold values; in which

different cell areas are associated with different
threshold values;

and/or,

different power levels are associated with different
threshold values.

[0125] As shown in Table 1, the threshold value 1 is
associated with the cell area A, and the area parameter
is a. The threshold value 2 is associated with the cell area
B, and the area parameter is b. The threshold value 3 is
associated with the cell area C, and the area parameter
is c. The first terminal can determine the threshold value
to be used in determining the resource selection scheme
after determining the area where the first terminal is lo-
cated. For example, when the first terminal determines
that the first terminal is located in the cell area A, and the
area parameter is a, and then the threshold value 1 can
be determined to be used in determining the resource
selection scheme.

[0126] As shown in Table 2, the threshold value 1 is
associated with the power level A, and the level param-
eter is a. The threshold value 2 is associated with the
power level B, and the level parameteris b. The threshold
value 3 is associated with a power level C, and the level
parameter is c. The first terminal can determine the
threshold value to be used in determining the resource
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selection scheme after determining the power level for
transmitting a signal by the first terminal. For example,
when the first terminal determines that the power level
for transmitting a signal by the first terminal is power level
A, and the level parameter is a, and then the threshold
value 1 can be determined to be used in determining the
resource selection scheme.

[0127] AsshowninFIG. 5, a relative positioning meth-
od is provided in the embodiment. The method includes
the following steps.

[0128] At step 51, the resource selection scheme is
determined based on a relation between the signal
strength of the RS measured based on the measurement
configuration information and the threshold value.
[0129] In an embodiment, when the signal strength is
less than the threshold value, a resource is randomly
selected from the preset positioning resource pool as a
firstresource selection scheme for measuring the relative
position.

[0130] In an embodiment, when the signal strength is
greater than the threshold value, a resource is selected
based on the schedulinginstruction as a second resource
selection scheme for measuring the relative position.
[0131] AsshowninFIG. 6, a relative positioning meth-
odis provided inthe embodiment. At step 51, determining
the resource selection scheme based on the relation be-
tween the signal strength of the RS measured based on
the measurement configuration information and the
threshold value includes the following step.

[0132] At step 61, in response to a signal strength of
the downlink RS of the base station measured based on
the measurement configuration information being less
than a first threshold value and a signal strength of the
RS for the sidelink communication between the first ter-
minal and the third terminal being less than a second
threshold value, a resource for measuring the relative
position between the first terminal and the second termi-
nalis determined from a preset positioning resource pool.
[0133] Since the signal strength of the downlink RS of
the base station is less than the first threshold value and
the signal strength of the RS for the sidelink communi-
cation between the first terminal and the third terminal is
less than the second threshold value, the first terminal
may be less interfered when randomly selecting the re-
source for the sidelink communication. The first terminal
obtains the resource for measuring the relative position
between the first terminal and the second terminal from
the preset positioning resource pool, which has less de-
lay compared to obtaining the resource based on the
acquisition request, and can reduce the resource colli-
sion and ensure the accuracy of the relative positioning.
[0134] AsshowninFIG. 7, arelative positioning meth-
odis provided inthe embodiment. At step 51, determining
the resource selection scheme based on the relation be-
tween the signal strength of the RS measured based on
the measurement configuration information and the
threshold value includes the following step.

[0135] Step 71 includes: in response to a signal
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strength of the downlink RS of the base station measured
based on the measurement configuration information be-
ing greater than afirstthreshold value or a signal strength
of the RS for the sidelink communication between the
first terminal and the third terminal being greater than a
second threshold value, determining a resource for
measuring the relative position between the first terminal
and the second terminal scheduled by the base station
based on a scheduling instruction;

or

in response to a signal strength of the downlink RS of
the base station measured based on the measurement
configuration information being greater than a first
threshold value or a signal strength of the RS for the
sidelink communication between the first terminal and
the third terminal being greater than a second threshold
value, starting a backoff mechanism and determining a
resource for measuring the relative position between the
first terminal and the second terminal from a preset po-
sitioning resource pool.

[0136] Inresponse to the signal strength of the down-
link RS of the base station being greater than the first
threshold value or the signal strength of the RS for the
sidelink communication between the first terminal and
the third terminal being greater than the second threshold
value, the first terminal may be great interfered when
randomly selecting the resource for the sidelink commu-
nication. At this point, the resource for measuring the
relative position between the firstterminal and the second
terminal scheduled by the base station based on the
scheduling instruction is determined. Since the resource
is scheduled uniformly, the base station can schedule
the resource based on the unified resource scheduling
algorithm, which can reduce the interference between
different terminals caused by the resource collision dur-
ing the sidelink wireless communication, improve the
channel communication quality, and ensure the accuracy
of the relative positioning. The backoff mechanism is
started and the resource for measuring the relative po-
sition between the first terminal and the second terminal
is determined from the preset positioning resource pool.
The backoff mechanism can reduce the interference be-
tween differentterminals caused by the resource collision
during the sidelink wireless communication, improve the
channel communication quality, and ensure the accuracy
of the relative positioning.

[0137] Asshownin FIG. 8, arelative positioning meth-
od is provided in the embodiment. Atstep 51, determining
the resource selection scheme based on the relation be-
tween the signal strength of the RS measured based on
the measurement configuration information and the
threshold value includes the following step.

[0138] At step 81, in response to a signal strength of
the downlink RS of the base station measured based on
the measurement configuration information being less
than a first threshold value, a resource is determined for
measuring the relative position between the first terminal
and the second terminal from a preset positioning re-



23 EP 4 184 967 A1 24

source pool.

[0139] Since the signal strength of the downlink RS of
the base station is less than the first threshold value, the
first terminal may be less interfered when randomly se-
lecting the resource for the sidelink communication. The
first terminal obtains the resource for measuring the rel-
ative position between the first terminal and the second
terminal from the preset positioning resource pool, which
has less delay compared to obtaining the resource based
on the acquisition request, and can reduce the resource
collision, improve the channel communication quality,
and ensure the accuracy of the relative positioning.
[0140] AsshowninFIG. 9, arelative positioning meth-
odis provided inthe embodiment. At step 51, determining
the resource selection scheme based on the relation be-
tween the signal strength of the RS measured based on
the measurement configuration information and the
threshold value includes the following step.

[0141] Step 91 includes: in response to a signal
strength of the downlink RS of the base station measured
based on the measurement configuration information be-
ing greater than a first threshold value, determining a
resource for measuring the relative position between the
first terminal and the second terminal scheduled by the
base station based on a scheduling instruction;

or

in response to a signal strength of the downlink RS of
the base station measured based on the measurement
configuration information being greater than a first
threshold value, starting a backoff mechanism and de-
termining a resource for measuring the relative position
between the first terminal and the second terminal from
a preset positioning resource pool.

[0142] Since the signal strength of the downlink RS of
the base station is greater than the first threshold value,
the first terminal may be great interfered when randomly
selecting the resource for the sidelink communication. At
this point, the resource for measuring the relative position
between the first terminal and the second terminal sched-
uled by the base station based on the scheduling instruc-
tion is determined. Since the resource is scheduled uni-
formly, the base station can schedule the resource based
on the unified resource scheduling algorithm, which can
reduce the interference between different terminals
caused by the resource collision during the sidelink wire-
less communication, improve the channel communica-
tion quality, and ensure the accuracy of the relative po-
sitioning. The backoff mechanism is started and the re-
source for measuring the relative position between the
first terminal and the second terminal is determined from
the preset positioning resource pool. The backoff mech-
anism can reduce the interference between different ter-
minals caused by the resource collision during the side-
link wireless communication, improve the channel com-
munication quality, and ensure the accuracy of the rela-
tive positioning.

[0143] AsshowninFIG. 10, arelative positioning meth-
odis provided inthe embodiment. Atstep 51, determining
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the resource selection scheme based on the relation be-
tween the signal strength of the RS measured based on
the measurement configuration information and the
threshold value includes the following step.

[0144] A step 10, in response to a signal strength of
the RS for the sidelink communication between the first
terminal and the third terminal measured based on the
measurement configuration information being less than
a second threshold value, a resource for measuring the
relative position between the firstterminal and the second
terminal is determined from a preset positioning resource
pool.

[0145] Since the measured signal strength of the RS
for the sidelink communication between the first terminal
and the third terminal is less than the second threshold
value, the first terminal is less interfered when randomly
selecting the resource for the sidelink communication,
and the resource used to measure the relative position
between the first terminal and the second terminal is de-
termined from the preset positioning resource pool, which
has less delay compared to obtaining the resource based
on the acquisition request, and can reduce the resource
collision, and ensure the accuracy of the relative posi-
tioning.

[0146] AsshowninFIG. 11, arelative positioning meth-
od is provided in the embodiment. Atstep 51, determining
the resource selection scheme based on the relation be-
tween the signal strength of the RS measured based on
the measurement configuration information and the
threshold value includes the following step.

[0147] Step 11 includes: in response to a signal
strength of the RS for the sidelink communication be-
tween the first terminal and the third terminal measured
based on the measurement configuration information be-
ing greater than a second threshold value, determining
a resource for measuring the relative position between
the first terminal and the second terminal scheduled by
the base station based on a scheduling instruction;

or

in response to a signal strength of the RS for the sidelink
communication between the first terminal and the third
terminal measured based on the measurement configu-
ration information being greater than a second threshold
value, starting a backoff mechanism and determining a
resource for measuring the relative position between the
first terminal and the second terminal from a preset po-
sitioning resource pool.

[0148] When the signal strength of the downlink RS of
the base station or the measured signal strength of the
RS for the sidelink communication between the first ter-
minal and the third terminal is greater than the second
threshold value, the first terminal may be great interfered
when randomly selecting the resource for the sidelink
communication. At this point, the resource for measuring
the relative position between the first terminal and the
second terminal scheduled by the base station based on
the scheduling instruction is determined. Since the re-
source is scheduled uniformly, the base station can
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schedule the resource based on the unified resource
scheduling algorithm, which can reduce the interference
between different terminals caused by the resource col-
lision during the sidelink wireless communication, im-
prove the channel communication quality, and ensure
the accuracy of the relative positioning. The backoff
mechanism is started and the resource for measuring
the relative position between the first terminal and the
second terminal is determined from the preset positioning
resource pool. The backoff mechanism can reduce the
interference between different terminals caused by the
resource collision during the sidelink wireless communi-
cation, improve the channel communication quality, and
ensure the accuracy of the relative positioning.

[0149] In an embodiment, the first threshold value is
less than the second threshold value, and thus the signal
strength of the downlink RS of the base station is more
likely to be greater than the first threshold value. In this
way, the first terminal can timely determine the resource
for measuring the relative position between the first ter-
minal and the second terminal scheduled by the base
station based on the scheduling instruction. Since the
resource is scheduled uniformly, the base station can
schedule the resource based on the unified resource
scheduling algorithm, which can reduce the interference
between different terminals caused by the resource col-
lision during the sidelink wireless communication, im-
prove the channel communication quality between the
base station and the terminal, and ensure the reliability
of data transmission between the base station and the
terminal.

[0150] Asshownin FIG. 12, the embodiment provides
a base station. The base station includes a sending mod-
ule 121.

[0151] The sending module 121 is configured to send
measurement configuration information.

[0152] A resource selection scheme for a first terminal
to measure a relative position between the first terminal
and a second terminal is determined based on the meas-
urement configuration information.

[0153] Asshownin FIG. 13, the embodiment provides
aterminal. The terminal includes a receiving module 131.
[0154] The receiving module 131 is configured to re-
ceive measurement configuration information.

[0155] A resource selection scheme for a first terminal
to measure a relative position between the first terminal
and a second terminal is determined based on the meas-
urement configuration information.

[0156] With regard to the apparatus in the above em-
bodiments, the specific manner in which the individual
module performits operation has been described in detail
in the embodiments relating to the method, which will not
be described in detail here.

[0157] The embodiment of the disclosure provides a
communication device. The communication device in-
cludes:

a processor,
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a memory for storing instructions executable by the
processor; and

in which when the executable instructions are exe-
cuted, the processor is configured to implement the
method according to any embodiment of the disclo-
sure.

[0158] The processor may include various types of
storage mediums. The storage medium is a non-transi-
tory computer storage medium capable of continuing to
store information after the communication device is pow-
ered down.

[0159] The processor can be connected to the memory
via a bus for reading the executable programs stored on
the memory.

[0160] The embodiments of the disclosure further pro-
vide a computer storage medium. The computer storage
medium stores computer executable programs, and
when the executable programs are executed by a proc-
essor, the method of any embodiment of the disclosure
is implemented.

[0161] With respect to the apparatus of the above em-
bodiments, the specific manner in which the individual
module perform its operation has been described in detail
in the embodiments relating to the method, and will not
be described in detail herein.

[0162] FIG. 14 illustrates a structure of a base station
900 according to an embodiment of the disclosure. For
example, the base station 900 may be provided as a net-
work side device. As shown in FIG. 14, the base station
900 includes a processing component 922, which in-
cludes one or more processors, and a memory resource
represented by a memory 932 for storing instructions ex-
ecutable by the processing component 922, such as ap-
plication programs. The application program stored in
the memory 932 may include one or more modules, each
module corresponds to a set of instructions. In addition,
the processing component 922 is configured to execute
instructions to perform any of the method described
above and previously applied to the base station, for ex-
ample, the method shown in FIG. 2 to FIG. 6.

[0163] The base station 900 may also include a power
component 926 configured to perform power manage-
ment of the base station 900, a wired or wireless network
interface 950 configured to connect the base station 900
to the network, and an /O interface 958. The base station
900 may operate based on an operating system stored
on the memory 932, such as Windows Server™, Mac OS
X™ Unix™, Linux™, FreeBSD™ or the like.

[0164] Otherembodiments of the disclosure will be ap-
parent to those skilled in the art from consideration of the
specification and practice of the disclosure disclosed
here. This application is intended to cover any variations,
uses, or adaptations of the disclosure following the gen-
eral principles thereof and including such departures
from the disclosure as come within known or customary
practice in the art. Itis intended that the specification and
examples be considered as exemplary only, with a true
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scope and spirit of the disclosure being indicated by the
following claims.

[0165] It will be appreciated that the disclosure is not
limited to the exact construction that has been described
above andillustrated in the accompanying drawings, and
that various modifications and changes can be made
without departing from the scope thereof. It is intended
that the scope of the disclosure only be limited by the
appended claims.

Claims

1. Arelative positioning method, applied in a base sta-
tion, comprising:

sending measurement configuration informa-
tion;

wherein a resource selection scheme for a first
terminal to measure a relative position between
the first terminal and a second terminal is deter-
mined based on the measurement configuration
information.

2. The method of claim 1, wherein the measurement
configuration information comprises:

a type parameter of a reference signal; and

a threshold value of a signal strength of the ref-
erence signal associated with the resource se-
lection scheme.

3. The method of claim 2, wherein the measurement
configuration information further comprises:
a measurement type of the signal strength of the
reference signal.

4. The method of claim 2, wherein a type indicated by
the type parameter comprises at least one of:

a downlink reference signal of the base station;
and

a reference signal for a sidelink communication
between the first terminal and a third terminal.

5. The method of claim 2, wherein the measurement
configuration information comprises:
the threshold value, wherein the threshold value is
associated with a terminal attribute, and a terminal
using the threshold value is determined based on
the terminal attribute.

6. The method of claim 5, wherein the terminal attribute
comprises: a cell area where the terminal is located
and/or a power level for transmitting a signal by the
terminal;
the threshold value is for terminals located in the cell
area, and/or, the threshold value is for terminals
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transmitting signals with the power level.

7. The method of claim 1, wherein the resource selec-
tion scheme comprises:

selecting a resource randomly from a preset po-
sitioning resource pool as a first resource selec-
tion scheme for measuring the relative position;
or,

scheduling a resource based on a scheduling
instruction as a second resource selection
scheme for measuring the relative position.

8. A relative positioning method, applied in a first ter-
minal, comprising:

receiving measurement configuration informa-
tion;

wherein aresource selection scheme for the first
terminal to measure a relative position between
the first terminal and a second terminal is deter-
mined based on the measurement configuration
information.

9. The method of claim 8, wherein the measurement
configuration information comprises:

a type parameter of a reference signal; and

a threshold value of a signal strength of the ref-
erence signal associated with the resource se-
lection scheme.

10. The method of claim 9, wherein the measurement
configuration information further comprises:
a measurement type of the signal strength of the
reference signal.

11. The method of claim 9, wherein the measurement
configuration information comprises:
the threshold value, wherein the threshold value is
associated with a terminal attribute, and a terminal
using the threshold value is determined based on
the terminal attribute.

12. The method of claim 11, wherein

the terminal attribute comprises: a cell area
where the terminal is located and/or a power lev-
el for transmitting a signal by the terminal; and
the threshold value is for terminals located in the
cell area, and/or, the threshold value is for ter-
minals transmitting signals with the power level.

13. The method of claim 12, further comprising:
determining the threshold value corresponding to the

cell area where the first terminal is located.

14. The method of claim 12, further comprising:
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determining the threshold value based on a power
level of the first terminal.

The method of claim 9, wherein a type indicated by
the type parameter comprises at least one of:

a downlink reference signal of a base station;
and

a reference signal for a sidelink communication
between the first terminal and a third terminal.

The method of claim 15, further comprising:
determining the resource selection scheme based
on a relation between the signal strength of the ref-
erence signal measured based on the measurement
configuration information and the threshold value.

The method of claim 16, wherein determining the
resource selection scheme based on the relation be-
tween the signal strength of the reference signal
measured based on the measurement configuration
information and the threshold value, comprises:

in response to a signal strength of the downlink ref-
erence signal of the base station measured based
on the measurement configuration information being
less than a first threshold value and a signal strength
of the reference signal for the sidelink communica-
tion between the first terminal and the third terminal
being less than a second threshold value, determin-
ing a resource for measuring the relative position
between the first terminal and the second terminal
from a preset positioning resource pool.

The method of claim 16, wherein determining the
resource selection scheme based on the relation be-
tween the signal strength of the reference signal
measured based on the measurement configuration
information and the threshold value, comprises:

in response to a signal strength of the downlink
reference signal of the base station measured
based on the measurement configuration infor-
mation being greater than a first threshold value
or a signal strength of the reference signal for
the sidelink communication between the first ter-
minal and the third terminal being greater than
a second threshold value, determining a re-
source for measuring the relative position be-
tween the first terminal and the second terminal
scheduled by the base station based on a sched-
uling instruction;

or

in response to a signal strength of the downlink
reference signal of the base station measured
based on the measurement configuration infor-
mation being greater than a first threshold value
or a signal strength of the reference signal for
the sidelink communication between the first ter-
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19.

20.

21.

30

minal and the third terminal being greater than
a second threshold value, starting a backoff
mechanism and determining a resource for
measuring the relative position between the first
terminal and the second terminal from a preset
positioning resource pool.

The method of claim 16, wherein determining the
resource selection scheme based on the relation be-
tween the signal strength of the reference signal
measured based on the measurement configuration
information and the threshold value, comprises:

in response to a signal strength of the downlink ref-
erence signal of the base station measured based
on the measurement configuration information being
less than a first threshold value, determining a re-
source for measuring the relative position between
the first terminal and the second terminal from a pre-
set positioning resource pool.

The method of claim 16, wherein determining the
resource selection scheme based on the relation be-
tween the signal strength of the reference signal
measured based on the measurement configuration
information and the threshold value, comprises:

in response to a signal strength of the downlink
reference signal of the base station measured
based on the measurement configuration infor-
mation being greater than a first threshold value,
determining a resource for measuring the rela-
tive position between the first terminal and the
second terminal scheduled by the base station
based on a scheduling instruction;

or

in response to a signal strength of the downlink
reference signal of the base station measured
based on the measurement configuration infor-
mation being greater than a first threshold value,
starting a backoff mechanism and determining
a resource for measuring the relative position
between the first terminal and the second termi-
nal from a preset positioning resource pool.

The method of claim 16, wherein determining the
resource selection scheme based on the relation be-
tween the signal strength of the reference signal
measured based on the measurement configuration
information and the threshold value, comprises:

in response to a signal strength of the reference sig-
nal for the sidelink communication between the first
terminal and the third terminal measured based on
the measurement configuration information being
less than a second threshold value, determining a
resource for measuring the relative position between
the first terminal and the second terminal from a pre-
set positioning resource pool.
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22. The method of claim 16, wherein determining the
resource selection scheme based on the relation be-
tween the signal strength of the reference signal
measured based on the measurement configuration
information and the threshold value, comprises:

in response to a signal strength of the reference
signal for the sidelink communication between
the first terminal and the third terminal measured
based on the measurement configuration infor-
mation being greater than a second threshold
value, determining a resource for measuring the
relative position between the first terminal and
the second terminal scheduled by the base sta-
tion based on a scheduling instruction;

or

in response to a signal strength of the reference
signal for the sidelink communication between
the first terminal and the third terminal measured
based on the measurement configuration infor-
mation being greater than a second threshold
value, starting a backoff mechanism and deter-
mining a resource for measuring the relative po-
sition between the first terminal and the second
terminal from a preset positioning resource pool.

23. A base station, comprising:

a sending module, configured to send measure-
ment configuration information;

wherein a resource selection scheme for a first
terminal to measure a relative position between
the first terminal and a second terminal is deter-
mined based on the measurement configuration
information.

24. A terminal, comprising:

areceiving module, configured to receive meas-
urement configuration information;

wherein a resource selection scheme for a first
terminal to measure a relative position between
the first terminal and a second terminal is deter-
mined based on the measurement configuration
information.

25. A communication device, comprising:

an antenna;

a memory; and

a processor, connected to the antenna and to
the memory respectively, and configured to con-
trol a sending and receiving of the antenna by
executing computer-executable instructions
stored on the memory and implement the meth-
od according to any one of claims 1 to 7 or claims
8 to 22.
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26. A computer storage medium storing computer exe-
cutable instructions, wherein when the computer ex-
ecutable instructions are executed by a processor,
the method according to any one of claims 1 to 7 or
claims 8 to 22 is implemented.
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FIG. 1

first terminal base station

At step 21, sending measurement configuration information, in
which a resource selection scheme for the first terminal to measure
a relative position between the first terminal and a second terminal
is determined based on the measurement configuration information.
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FIG. 3

first terminal base station

< At step 41, receiving measurement configuration information, in
which a resource selection scheme for the first terminal to measure
a relative position between the first terminal and a second terminal
is determined based on the measurement configuration information.
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first base
terminal station

At step 41, receiving measurement configuration
information, in which a resource selection scheme
for the first terminal to measure a relative position
between the first terminal and a second terminal is

determined based on the measurement
configuration information.

F Y

At step 51, determining the resource selection scheme based
on a relation between the signal strength of the reference
signal measured based on the measurement configuration

information and the threshold value

FIG. §
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first base
terminal station

At step 41, receiving measurement configuration
information, in which a resource selection scheme
for the first terminal to measure a relative position
between the first terminal and a second terminal is

. determined based on the measurement
) configuration information.

At step 61, in response to a signal strength of the downlink
reference signal of the base station measured based on the
measurement configuration information being less than a first
threshold value and a signal strength of the reference signal for
the sidelink communication between the first terminal and the
third terminal being less than a second threshold value,
determining a resource for measuring the relative position
between the first terminal and the second terminal from a
preset positioning resource pool

FIG. 6

21
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first terminal base station

At step 41, receiving measurement
configuration information, in which a
resource selection scheme for the first
terminal to measure a relative position

between the first terminal and a second
terminal is determined based on the
measurement configuration information.

At step 71, in response to a signal strength of the downlink
reference signal of the base station measured based on the
measurement configuration information being greater than a first
threshold value or a signal strength of the reference signal for the
sidelink communication between the first terminal and the third
terminal being greater than a second threshold value, determining a
resource for measuring the relative position between the first
terminal and the seconéterminal scheduled by the base station
based on a scheduhn% instruction; or, in response to a signal
strength of the downlink reference signal of the base station
measured based on the measurement configuration information
being greater than a first threshold value or a signal strength of the
reference signal for the sidelink communication between the first
terminal and the third terminal being greater than a second threshold
value, starting a backoff mechanism and determining a resource for

measuring the relative position between the first terminal and the
second terminal from a preset positioning resource pool.

|

FIG. 7
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first
terminal

At step 41, receiving measurement configuration
information, in which a resource selection scheme
for the first terminal to measure a relative position
between the first terminal and a second terminal is

determined based on the measurement
configuration information.

F Y

At step 81, in response to a signal strength of the downlink
reference signal of the base station measured based on the
measurement configuration information being less than a first
threshold value, determining a resource for measuring the
relative position between the first terminal and the second
terminal from a preset positioning resource pool

FIG. 8
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first terminal base

At step 41, receiving measurement configuration
information, in which a resource selection scheme for the
first terminal to measure a relative position between the
first terminal and a second terminal is determined based on
the measurement configuration information.

F Y

At step 91, in response to a signal strength of the downlmk reference
signal of the base station measured based on the measurement
configuration information being greater than a first threshold value
determining a resource for measuring the relative position between the
first terminal and the second terminal scheduled by the base station
based on a scheduling mstruction; or, in response to a signal strength of
the downlink reference signal of the base station measured based on the
measurement configuration information being greater than a first
threshold value, starting a backoff mechanism and determining a
resource for measuring the relative position between the first terminal
and the second terminal from a preset positioning resource pool.

FIG. 9
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first
terminal

At step 41, receiving measurement configuration
information, in which a resource selection scheme
for the first terminal to measure a relative position
between the first terminal and a second terminal is

determined based on the measurement
configuration information.

F Y

At step 10, in response to a signal strength of the reference
signal for the sidelink communication between the first
terminal and the third terminal measured based on the

measurement configuration information being less than a
second threshold value, determining a resource for measuring
the relative position between the first terminal and the second

terminal from a preset positioning resource pool

FIG. 10
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first terminal

At step 41, receiving measurement configuration
information, in which a resource selection scheme for the
first terminal to measure a relative position between the
first terminal and a second terminal 1s determied based on

the measurement configuration information.

i
el

At step 11,in response to a signal strength of the reference signal for the
sidelink communication between the first terminal and the third termmal
measured based on the measurement configuration mformation being
greater than a second threshold value, determining a resource for
measuring the relative position between the first terminal and the second
terminal scheduled by the base station based on a scheduling mstruction;
or, in response to a signal strength of the reference signal for the sidelink
communication between the first terminal and the third terminal measured
based on the measurement configuration information being greater than a
second threshold value, starting a backoff mechanism ancF dgeternnnmg a
resource for measuring the relative position between the first terminal and
the second terminal from a preset positioning resource pool.

FIG. 11
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FIG. 12
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